D1 receptors play a major role in the dopamine modulation of mouse ileum contractility.
Since the role of dopamine in the bowel motility is far from being clear, our aim was to analyse pharmacologically the effects of dopamine on mouse ileum contractility. Contractile activity of mouse ileum was examined in vitro as changes in isometric tension. Dopamine caused a concentration-dependent reduction of the spontaneous contraction amplitude of ileal muscle up to their complete disappearance. SCH-23390, D1 receptor antagonist, which per se increased basal tone and amplitude of spontaneous contractions, antagonized the responses to dopamine, whilst sulpiride or domperidone, D2 receptor antagonists, were without effects. The application of both D1 and D2 antagonists had additive effects. SKF-38393, D1 receptor agonist, mimicked dopamine-induced effects. Dopamine responses were insensitive to tetrodotoxin, atropine, nitric oxide synthase inhibitor or adenosine receptor antagonists, but they were reduced by adenylyl cyclase inhibition or apamin. Dopamine at a concentration which did not cause a significant reduction of phasic contractions inhibited the cholinergic contractions in response to field stimulation. SCH-23390 per se induced an increase of the neural cholinergic contraction and antagonized the dopamine effects, whilst sulpiride or domperidone did not. The application of D1 and D2 antagonists had additive effects. In conclusion, mouse ileum is under basal inhibitory control by dopamine, through D1 receptor activation, linked to adenylyl cyclase and activation of apamin-sensitive potassium channels. An agonistic interaction of the dopamine receptor subtypes in the regulation intestinal contractility has being also highlighted. This study would provide new insight on the pharmacology of the modulation of the gastrointestinal contractility by dopamine.